ctccctccaagtFgtgcagcccccaccgcctcggggtgtccacccggctcgcggaggccctcctgggggcggccgcggggccgctcgccc 90 
gccccccctgagcaqaaaacaggaacaaccaggctcggtccactggcacccacctccctacctcctgtcccagccgcctggcctctggca 180 
ccccattcccagcgtccccgactgtgaccacttgctcagtgtccctctcacctccctcagtttccctctccgcgccgatcccgqggccag 270 

H A G R 

CCTCTCTGGTTTCCTGGCGGCCATTTCACGGCTGTGATTCTGCTGAGCAACTTCCCCGGGTGAGCCCCCGCTTCCTCCGAGCCTGCCACC 360 
CSIYSVRAFHGCOSAEELPRYSFRFLRAVH 

„SmaI 
* 

CCCCTCCCGTCTCAGCCAGGATGCCAACGACCCCCTGGCCCCCGGGCACCCAGTGTATCACCAAATGCGAGCACACCCCCCCCAAGCCAG 4S0 
PPPYSARttPTRR V.A PGTGC1 TKCEHTRPtCP 

• — * 



pu i j<pn I 

GGCAGCTGGCCTTCCGCAAGGGCGACCTGGTCACCATCCTGGAGGCCTCCGAGAACAAGAGCTGGtACCGCGTCAAGCACCACACCAGTG 5*Q S> H 
CELAFRKGDYVT (LEACENKSVYRVKHHT3 



U It 



^CAGGAGGGGCTGCTGGCAGCTGGGGCCCTGCGGGAGCGGGAGGCCCTCTCCGCAGACCCCAAGCTCACCCTCATGCCGTGGTTCCACG 630 

£ G £ G LL AA G A t_ R E R E AU|S ADP K L S L tt P I V F H 

*a = __ — 

"** -I \ i 

rflCAAGATCTCGCGCCAGGAGCCTCTCCAGCAGCTGCAGCCTCCCGAGGATCGGCTGTTCCTGGTGCGGGAGTCCGCGCGCCACCCCGGCG 720 
^KISGQEAVQQLQPPEOGLFLVRESARHPC 

^ pal 

^actacctcctgtgcctcacctttcgccgcgacgtcatccactaccccgtgctgcaccgcgacggccacctcacaatcgatgaggccgtgt sto 
i. id yyicvsfgroy (hyrvlhroghlt i 0 e a v 

P'tcttctgcaacctcatgsaca^ soo 

^ LjFFCNLnCHYE H ^ Y j SKDKGAI CTKLVRPKR.KH 
N Pst I 

x 

CCACCAAGTCGGCCCAGCAGCAGCTGCCCAGGGCCGCCTGGTTACTCAACCTGCAGCATTTGACATTGGGAGCACAGATCGGAGAGCGAG W90 

C TK3 AEEELARAGWL LNL QHLTLG AQ t CEC 

\ iy 



P3t ( JBlu I 

i i 

AGTTTGGAGCTCTCCTGCAGGGTGAGTACqTGGGGCAAAAGGTGGCCGTCAACAATATCAAGTGTGATGTGACAGCCCAGGCCTTCCTCG 1080 
SFGAVLQGEYtCQKV AVKN IKCOVTAQAFl 

ACGAGACGGCCGTCATGACGAACATGCAACACGAGAACCTGGTGCGTCTCCTGGGCGTGATCCTCCACCACGCGCTCTACATTGTCATGG U70 
DETAVHTKHaHEWLVRLUCVILHaCLYtVH 

J5ma I ptx { 

I i 

AGCACGTGAGCAAGCGCAACCTGCTGAACTTTCTGCGGACCCGGGGTCGAGCCCTCGTCAACACCCCTCAGCTCCTGCAGTTTTCTCTGC 1260 
EHVSKGNLYNFLRTRCRALYNTAQLLQ F 3 L 
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HinO HI 

i 

ACCTCGCCGACGGCATCGAGTACCTGCAGAGCAACAACCTTGTGCACCGCGACCTGGCCCCCCCCAACATCCTCCTCTCACACGACCTGC t3SQ 
HVAECHEYLESKKLVHRCLAAKNtLVSEOL 

TCCCCAAGGTCAGCGACTTTCCCCTGGCCAAAGCCGAGCGGAAGGGCCTAGACTCAAGCCGGCTCCCCGTCAAGTCGACGGCCCCCGACG T «t^O 
VAKYSDFGLA*CAERKG-T.DSSRLPVKVTAPC 

t 

CTCTCAAACACCGGMCTTCACCAGCAAGTCCCATCTCTCC^ 1G30 
ALICHCKFTSICSDVWSFCVLLVEVFSYCRAF 

Kpnl 

! 

ACCCTAAAATCTCACTCAAACAGGTGTCGGAGGCCGTCGACAAGCGCTACCGCATGGAACCCCCCCAGGGCTGTCCAGGCCCCGTCCACG 1620 
Y f K i\ S L KEVSEAVEKCYRflgPFEGCFCPVH 



TCCTCATGAGCAGCTGCTGGGACGCAGAGCCCGCCCCCCGGCCACCCTTCCGCAAACTGGCCGAGAAGCTCCCCCGGCAGCTACGCAGTC 1710 
YLtt3SCVEAEPJARRPPFRKLAEKLjARELRS- 

• 1 ► A n y yt^ _ 

CA?GTGCCCCAGCCTCCGTCTCAGCGCAGGACGCCCACGGCTCCACCTCCCCCCGAAGCCAGGAGCCCTGAC^CCAfcCCC^&GCCCT 1800 
A^C APASYSGGOAOCSTSFRSGEP. * 

T<^CCCCAGAGCACCGAGAGAGTGGAGACTGCGGCCTGGGGGCACTGACCAGGCCCAAGGAGGGTCCAGGCGCGCAAGTCATCCTCCTGC 1890 
T€CCCACAGCAGGCCCTGCCCCACCTAGGCCCCTCTCGGCGGCCCCTGGACACCCCAGACCTCCGAAGCATGATCGCCCGATAAACACGG 1980 
^O-CTAAGGACTCTAAAAAA 2OO0 
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CCGCTTTTTGCTTAGAGCTTGAGAGTCAAAGTTA. ,GACCCACATGTATACTTCGCCTCT AGCGAGTC TA JATCAT AATATGGATACA 90 

MOT 

AAATCTATTCTAG AAG AACTTCTTCTCAAA AG AT C AC AGCAA AAG AAGAA AATG TC AC CAAATA ATT ACAAAGA ACGGCTTT TTGTTTTG 180 
(CSiLEELLLKRSOGKKKMSPN |NYK£Rt-FVL 

ACCAAAACAAACCTTTCCTACT ATG AAT ATGACAAAATGAAAAGGGGCAGC AGA AAAGGATCCATTGAAATT AAGAAAATCAGATGTGTG 270 
TKTNLSYYEYDKMKRGSRKGS I £ I K K 1RCV 

GAGAAAGTAAATCTCGAGGAGCAGACGCCTGTAGAGAGACAGTACCCATTTCAG ATTGTCT ATAAAGATGGGCTTCTCTATGTCTATGCA 360 O yj 
EKVNLEEQTPVERQYPFQ 1 VYKOGLLYVY A 1 

TCAAATCAAGAGAGCCGAAGTCAGTGGTTGAAAGCATTACAAAAAGAGATAAGGGGTAACCCCCACCTGCTGGTCAAGTACCATAGTGGG 450 
SHEESRSQWLKALQKEIRGNPHLLVKYHS G 

TTCTTCGTGGACGGGAAGTTCCTGTGTTGCCAGCAGAGCTGTAAAGCAGCCCCAGGATGTACCCTCTGGGAAGCATATGCTAATCTGCAT 540 
FFVPCKFLCCQQSCK AAPGCTLVEA Y A U — L_ H 

ACTGCAGTCAATGAAGAGAAACACAGAGTTCCCACCTTCCCAGACAGAGTGCTGAAGATACCTCGGGCAGTTCCTGTTCTCAAAATGGAT 630 
TAVNEEKHRVPTFPDRj VLK IPRAVPVLKttD 

GCACCATCTTCAAGTACCACTCTAGCCCAATATGACAACGAATCAAAGAAAAACTATGGCTCCCAGCCACCATCTTCAAGTACCAGTCTA 720 



P S S S T T L jAQYDNES KKNYGSQPPS S S T S L S f-/ < 



r— 

GCCCAATATGACAGCAACTCAAAGAAAATCTATGGCTCCCAGCCAAACTTCAACATGCAGTATATTCCAAGGGAAGACTTCCCTGACTGG 810 
A !3 Y, D SNSKK IYGSQPNFNttOYj IPREDFPOV 

TGG^UgTAAGAAAACTGAAAAGTAGCAGCAGCAGTGAAGATGTTGCAAGCAGTAACCAAAAAGAAAGAAATGTGAATCACACCACCTCA 900 
V J 4 VRKLKSSSSSEDVASSNGKERNVNHTTS 

AAGA+TTCATGGGAATTCCCTGAGTCAAGTTCATCTGAAGAAGAGGAAAACCTGGATGATTATGACTGGTTTGCTGGTAACATCTCCAGA 990 
K [4 SWEFPESSSSEEEEKLOOYO |W f a g N I S R 

TC/CMTCTGAACAGTTACTCAGACAAAAGGGAAAAGAAGGAGCATTTATGGTTAGAAATTCGAGCCAAGTGGGAATGTACACAGTGTCC 1080 S. VI ^ 
S 7q SEQL'LRQKGKEGAFMVRNS SQVGflYTV S_ 

TT^Sn*AGTAAGGCTGTGAATGATAAAAAAGGAACTGTCAAACATTACCACGTGCATACAAATGCTGAGAACAAATTATACCTGGCAGAA 1170 

LlIjfskavndkkgtvkhyhvhtnaenklyla L 

AA6TACTGTTTTGATTCCATTCCAAAGCTTATTCATTATCATCAACACAATTCAGCAGGCATGATCACACGGCTCCGCCACCCTGTGTCA 1260 
H U r cFDSIPKtlH^ Y HOHNSAGM I TRLRHPVS 

ACAAAGGCCAACAAGGTCCCCGACTCTGTGTCCCTGGGAAATGGAATCTGGGAACTGAAAAGAGAAGAGATTACCTTGTTGAAGGAGCTG 1350 

TKANKVPOSVSLGNG iwelkreeitllkel 

- GGAAGTGGCCAGTTTGGAGTGGTCCAGCTGGGCAAGTGGAAGGGGCAGTATGATGTT.GCTGTTAAGATGATCAAGGAGGGCTCCATGTCA 1440 
|GSGQFGVVQLGKVK G Q YQVAVKttlKEGSHS 

GAAGATGAATTCTTTCAGGAGGCCCAGACTATGATGAAACTCAGCCATCCCAAGCTGGTTAAATTCTATGGAGTGTGTTCAAAGGAATAC 1530 
E 0 E F F G EAQTHKKLSHPKLVKFYGVCSKEY 

CCCATATACATAGTGACTGAATATATAAGCAATGGCTGCTTGCTGAATTACCTGAGGAGTCACGGAAAAGGACTTGAACCTTCCCAGCTC 1620 1 K 
p I Y t V T E Y I SNGCLL NYLRSHGKGLEPSQL 

TTAGAAATGTGCTACGATGTCTGTGAAGGCATGGCCTTCTTGGAGAGTCACCAATTCATACACCGGGACTTGGCTGCTCGTAACTGCTTG 1710 
L E MCYOVCEGHAFLE SHQF IHROLAARKCL 

GTGGACAGAGATCTCTGTGTGAAAGTATCTGACTTTGGAATGACAAGGTATGTTCTTGATGACCAGTATGTCAGTTCAGTCGGAACAAAG 1800 
VD ROLCVKVSDFGM TRYVLODQYVSSVGTK 
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TTTCCAGTCAAGTGGTCAGCTCCAGAGGTGTTTCATTACTTCAAATACAGCAGCAAGTCAGACGTATGGGCATTTGGGATCCTGATGTGG 1890 
F PVKWSAPEVFHYFKYSSKSDVWAFGiLfl W 

GAGGTGTTCAGCCTGGGGAAGCAGCCCTATGACTTGTATGAC AACTCCCAGGTGGTTCTGAAGGTCTCCCAGGGCC AC AGGCTTTACCGG 1980 
£VFSLGKQPYDLYDNSOVVLKV$OGHRLYR 

CCCCACCTGGCATCGGACACCATCTACCAGATCATGTACAGCTGCTGGCACGAGCTTCCAGAAAAGCGTCCCACATTTCAGCAACTCCTG 2070 
PHLASDT [YQIMYSCVHELPEKRPTF jQ Q L L 

TCTTCCATTGAACCACTTCGGGAAAAAGACAAGCATTGAAGAAGAAATTAGGAGTGCTGATAAGAATGAATATAGATGCTGGCCAGCATT 2160 
SS I EPLREKDKH. 

TTCATTCATTTTAAGGAAAGTAGCAAGGCATAATGTAATTTAGCTAGTTTTTAATAGTGTTCTCTGTATTGTCTATTATTTAGAAATGAA 22S0 

CAAGGCAGGAAACAAAAGATTCCCTTGAAATTTAGGTCAAATTAGTAATTTTGTTTATGCTGCCCCTGATATAACACTTTCCAGCCTATA 2340 

GCAGAAGCACATTTTCAGACTGCAATATAGAGACTGTGTTCATGTGTAAAGACTGAGCAGAACTGAAAAATTACTTATTGGATATTCATT 2430 

CTTTTCTTTATATTGTCATTGTCACAACAATTAAATATACTACCAAGTACAAAAAAAAAAAAAAAAAAAA 2500 
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CCCGACTGSTCGAAACACAGGAACA<aACTTGAAACAGGCCGACAGCTCCTGGCGAAACGAAGACCTCGAGGTTTTACCAGGCATAACAAC 90 



AAAAGACACCTTCCTAGTGAGCAGCTGCCCAGCTCCTGCTCAGTTTTGCCTCGGGCTAGCACCTCCAGCCACAGAAAGCAAGCCGGTAAG tSO 

TCTCTCCAGGTAGGACTTGCTGCAACCCAGCTCCTGGACTCATCTGAAACGGGACTTTGCATACTCTCCGAAGTATGGTGAGTTGGTGCT 27Q 

« V fi W C 

CACTTCAAACTTGCCTGGTGAAGGAAGATAA5CTCGATCGCAGAGACTAAGGGGAGAGGGACAAGCCCTGCTCCTCT7CTCCCCACCAAG 3SQ 



ccacaatcaccaacatctgtcagagcctctgggagtacctacaaccctatctcccctgtttgtccacggaggcagacaagtcaaccctca 450 

fl$KlC0RLVEYLEPYLPCl.$TEADX8TY 

TTCAAAATCCAGCCGCCCTnCCTCTCCCCAGTCACAGAGGCATGCCCACTACTTTGTGGCTTTGTTTCATTACCAGCCTCCCACTGCTG 540 
IENPGALCSPOSQRHGHYF V t ALF0YQAKTA 



ACCACTTCAGCT7CCGAGCAGGTGACAAACTTCAACTTCTCGACACTTTGCATGACGGCTGGTGCTTTGCCAGACACTTGGAGAAAAGAC 630 * 
EOLSFRACOKLQVLOTIHEGVWFARHLEKR 

CAGATGGCTCCAGTCAGCAACTACAAGGCTATATTCCTTCTAACTACGTGGCTCAGGACAGAAGCCTACAGGCAGACCCGTGGTTCTTTG 720 
WOGSSQ0tqQYlP3NYVA| EORSLG AEP |V F F 

.CACCAATCGGAACATCAGATCCAGAGAAACAACTATTATATTCAGAAAACAAGACCCCTTCCTTTCTAATCAGAGAAAGTGAAAGCCAAA 810 
lj A I CRSPAEgQLlYSENKTGSFL t R E S E S Q 

J^GGACAATTCTCTCTnCAGim^ 900 
jCCEFSLSVLOGAVVKHYR IKRLOEGGFFI.T 

^AACAAGAATCTTTTCAACACTGAACGAATTTGTGAGCCACTACACCAAGACAACTGACGGCCTGTGTGTCAAGCTGGGGAAACCATCCT 990 
jjk R R I FSTLN£FYSHYT<C| TSDGLCVKLGKPC 

ITAAAGATCCAGGTCCCAGCTCCATTTGATTTGTCGTATAAAACCGTGGACCAATGGGAGATAGACCGCAACTCCATACAGCTTCTGAAGC 1030 
LK I GYPAFFDLSYfCTVDGVE I d r n s I g l l k 

^CATTGGCATCTGGTCAGTTTGCCGAACTATGGGAAGGTCTGTGGAACAATACCACTCCACTAGCAGTGAAAACATTAAAACCACCTTCAA 1170 
R L GSGQFGSYVECLVKNTTPYAVKTLXPGS 

I TCGATCCAMTGACTTCCT5AGGGAGGCACAGATAATCMQAACCTMGACATCCAMGCTTATCCAGCTTTATGCTGTTTGCACTTTAG 1260 
HQPNDFLREAQl HKNURHPKLI QLYAVCTL 

AACATCCAATTTATATTATTACAGAGTTCATGAGACATGGAAGTCTCCAACAATATCTCCAAAATGACACTGGATCAAAAATCCATCTCA 1350 
E 0 P I Y t rTElMRHC3L<3EYLQNOTC3KlHL 

CTCAACAGGTAGACATCCCGGCACAGGTTGCCTCTGGAATCCCCTATCTGCACTCTCGCAACTACATTCACAGAGATCTGGCTGCCAGAA 1440 
T Q 0 V 0 tl A A Q V A 3 C H A Y I E SRNY iHROtAAR 

ATGTCCTCGTTGGTGAACATAATATCTACAAAGTAGCAGATTTTGGACTTCCCACAGTTTTTAAGGTAGATAATGAAGACATCTATCAAT 1530 
WVLVGEHHrYKVADFGLARVFKVONEOIYE 

CTAGACACGAAATAAAGCTGCCCGTGAAGTGGACTGCCCCCGAAGCCATTCGTAGTAATAAATTCAGCATTAAGTCCGATGTATGGTCAT 1630 
SRHE IKLFVKWTAPCAtflSNKFgllCSPVVS 

TTGGAATCCTTCTTTATGAAATCATTACTTATGGCAAAATGCCTTACAGTGGTATGACAGGTGCCCAGGTAATCCAGATGTTGGCTCAAA 1710 
FCILLYE1 1 TYGtCMPYSCflTGAOV IQMLAQ 

ACTATAGACTTCCGCAACCATCCAACTGTCCACACCAATTTTACAACATCATGTTGGAGTGCTGGAATGCAGAGCCTAAGGAACGACCTA 1800 
KYRLPQPSNCPQQFYNinLECVNAEPKERF 
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'cATTTGACACACTGCGTTGGAAACTTGAAGACTATTTTGAAACAGACTCTTCATATTCAGATGCAAATAACTTCAfAAGATGAACACTCG 1 890 
jf F^j ETLRVKLeOYFETDSSYSOANNFlR. 

AGAAGAATATCAAATAATAAAGTAGCAAAACAAATTCAMTAATCCATTCCAAAATACAATGTTATCAACCAACTGCACAATCAGTTTAT 1980 

CCTCACATATTCAAGTGATAGGATAAAGTTGGCCATGTATTATGAAAAAGATTATTTGTGCATTTTATTGACTCGGCAACACTGCAGGAC 2070 

ACTCAAGGTCATATATAATTGCTCACTGCCTGGAAAATTAAGCACACTAAACCAAGTTATTTTTCTTTTTAAGAGATACTTACATTTCCA 2160 

TTTATTGTTTGAAATGTCGCCATCAAGAGAATCAACAGAT6ATAGTCCMTTTTTACTCACTCATGACTGTGTAGCATTTTtCTCTTTAC 2250 

t 

TGATTACACTGGTTATTCATTATTCCTCAGATTGCTCAATCCCATCAGGCTCTTATTATGAAGCAATTTGATTGCTTTGCTGCACAGCAC 2340 
GACCTCTCCTTTGAGATTTTTTTTTCTCTTTTAAAATATCCTGTAACTACAATGATGGTAAAGCCATGTTAAATGACTTCATTGTACTTC 2430 
CACTMTTGCACATTTTTTTCTATGCATAAAAAAATGATGCACCTGTTGAGAAAACGAAGTCTTTTTCATTTTGCAGAAGGAAATGATCG 2520 
MTTTTTCTGTACTTCAGTATGTGTCAACTGAGACTCATATACATTAGTTTTAATCTCTTAATATTGAGAATCAGCTTGCAAAACG6ATG 2610 
ACTTATTATCTATGCAAATGT5AGAAATGTCTAATAGCCCATAAAGTCTGACAAATACCTATCAAAATAGTTTAGGAAAATGAGACGAGA 2700 
ACAGTAGGATTCCTGTGGCCTAGACTTCTGAGTAATTAATAAAGAAAAAGAAGTACCAAAAAAAAAAAAA 2770 
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Expression of MKK1 and MKK2 
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Immunoprecipitation Of In Vitro Transcribed 
Translated MKK1 And MKK2 Proteins 
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Antisense MKK1 Expression Suppresses AChE Production 
In Primary Murine Bone Marrow Cultures 
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MKK2 AND MKK3 AUTOPHOSPHORYLATE 
TRANSPHOSPHORYLATE PROTEINS WHEN EXPRESSED IN BACTERIA 
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h agrgslvswraphgcdsaeelprvsprfl] mkkl aa 
ills A I Q A A hCSK (JH0559) 



31 ]R A W H P P PVSARM PT RR W A P GTOC ITK C EHTl HKK1 aa 



W A P G T O C I T K C E H T] HKKl aa 
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hCSK (JH0559) 
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MKKl aa 
hCSK (JH0559) 
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